
2010/2011 Dworshak Projects



Dworshak Hatchery

Strategic Planning 

Process

Lower Snake 
River 

Compensation 
Plan



Challenges Bringing Us Together

River Water 
Quality

•Pathology (IHNV)
•Effluent Treatment

Reservoir Water Mgmt  & 
Maximizing Opportunities  
for Operational Synergy 
Between Hatcheries

Capital/Operational Costs 
& an Extensive Deferred          
Maintenance List

Presenter
Presentation Notes
Thank Jerry for his support and his huge contribution to the extra 1M steelhead on hand



Dworshak Hatchery 
Catalysts for Change

Presenter
Presentation Notes
Catalysts for Change – what started us moving forward in house…………..



In-House River-to-Reservoir Water
Project

=
+



Utilize Reservoir Water in System I to Delay 
Exposure of Steelhead to River Water

Clearwater Hatchery Dworshak Available Dworshak Available

Available Flow in CFS Flow in CFS City Water Flow in GPM

Primary Secondary Primary Secondary Available Primary Seconday

January 65 9 5.7 0 6 5265 0

February 65 9 5.7 0 6 5265 0

March 65 9 5.7 0 6 5265 0

April 65 9 5.7 0 6 5265 0

May 20.7 9 50 0 6 25200 0

June 1-14 20.7 9 50 0 6 25200 0

June 15-30 45.7 9 25 0 6 13950 0

July 1-14 45.7 9 25 0 6 13950 0

July 15-31 54 9 16.7 0 6 10215 0

August 65 9 16.7 0 6 10215 0

September 65 9 5.7 0 6 5265 0

October 65 9 5.7 0 6 5265 0

November 65 9 5.7 0 6 5265 0

December 65 9 5.7 0 6 5265 0



24” Reservoir 
Line in 

Mechanical 
System 1 Bldg.  
Originally used 

only for 
Incubation and 
Domestic Water 

Supply.



20” Steel Pipe 
Welded to 24” 

Reservoir 
Pipeline for 
delivery of 

reservoir water 
to System 1.



Valve that was installed on welded pipe addition to allow ‘hot 
tap’ procedure to connect System 1 to24”reservoir line 

without shutting down Nursery or Incubation water supplies.



Once the isolation 
valve was 

installed, the ‘hot-
tap’ hydraulic drill 
could be lowered 
into the utilidoor

to make the 
reservoir water 
line tap without 
shutting down.



20” pipeline connected 
to 30” reuse line to 

deliver reservoir water 
to reuse system sump.  
Effluent clarifier return 

lines (16” pipes) 
needed to be isolated 

with external 
standpipes.  Long 
handwheel allows 
remote water flow 

adjustment.   



Doppler-style external flow meter and remote handwheel 
allow operator to control flows within allowable limits set by 

Clearwater Hatchery



In-House Reservoir Water Degassing
Project



Reservoir Water TDG Levels Exceed River Water TDG 
Levels & River Water TDG’s Are High Enough To……..



Flow Meter
Flow Control Valve

New Degassing Towers 
to Reduce Nitrogen 
Saturation Levels From 
107.5% to 98.6%



Degassing 
Towers Showing 

~45” Water 
Column Vacuum 

In Operation.  
Influent 

TDG=107.5%
Effluent 

TDG=98.6%



Results
• Modification were successfully made to provide degassed 

water at warmer than historical temps without the use of 
the existing reuse systems

• Four ponds were utilized as a ‘Control Group’ of fish and 
reared on river water for comparison. Two of those four 
ponds had to be destroyed in early Sept due to high level 
mortality from IHNV

• This 50% loss rate due to IHNV is similar to 2009/2010 
production losses, however ALL steelhead were on river 
water then

• No IHNV in fish reared on reservoir water until after 
September 1 when river water was blended with reservoir 
water to keep reservoir water use at Dworshak below 
5200 gpm.

• Fish impacted were smaller than 60 fpp (only in takes 
9 and 10) 



Percent Survival: 
Outside Ponding through September 



Cost of Modifications

• Reservoir Line Modifications ~$75,000
• Degassing towers and components ~$50,000
• Total $125,000

(about one less zero than typical)

Mark’s Practical Terms  (Return on Investment)
– Additional 1,000,000 fish on hand over last year 

despite similar river-water IHNV mortality rates
– Cost of production per fish ~$1.70
– $1,700,000 inventory saved @ $0.07 on the dollar!



As a result of these in-house efforts….

• LSRCP was completing a study to try to deliver 
an additional ~10,000 GPM from the reservoir 
to Clearwater Hatchery

• Initial cost estimates exceeded $5,000,000
• LSRCP has asked us to evaluate:

– How we could use an additional ~10,000 GPM of 
reservoir water delivered to Dworshak

– If those changes could support a 1 Million 
Summer Chinook program at Dworshak

• No commitments have been made



Clearwater Hatchery Reservoir Water Use

Current CFS Used 300' 200' 100' 100' 200' 300' Current CFS Used
1

0 0
Clear Creek Chinook Selway Chinook 2 Selway Chinook Selway Chinook

1.6 55,000 75,000 75,000 50,000 1.6
Clear Creek Chinook Selway Chinook 3 Selway Chinook Selway Chinook

1.6 55,000 75,000 75,000 50,000 1.6
Summer Chinook Summer Chinook 4 Clear Creek Chinook Clear Creek Chinook

1.6 50,000 75,000 75,000 50,000 1.6
Summer Chinook Summer Chinook 5 Summer Chinook Summer Chinook

1.6 50,000 75,000 75,000 25,000 1.6
Summer Chinook Summer Chinook 6 Summer Chinook Summer Chinook

1.6 50,000 75,000 75,000 50,000 1.6
7

2 2
8

2 2
9

2 2
10

2 2
11

2 2
12

2 2
20 20

Spring Chinook 635,000
Summer Chinook 600,000
Steelhead 843,000

Chinook  and Steelhead Loading on the Steelhead Bank
Clearwater Fish Hatchery

2/18/2011

61,500 61,500
Newsome Creek Newsome Creek

West Bank East Bank

Peasley Creek Red House Hole
70,000 72,900

Peasley Creek Red House Hole
70,000 72,900

Peasley Creek Red House Hole

Peasley Creek Peasley Creek
72,900 72,900

70,000 72,900
Peasley Creek Peasley Creek

72,900 72,600



Developed an ‘in-house’ design based on 
the lessons learned, new options, and the 

following goals
• All Steelhead outdoor rearing production moved to 

Systems 1 & 2 on reservoir water to minimize risk of 
IHNV and to create room for LSRCP program request

• Do not exceed an additional ~10,000 gpm or 80% 
reuse rate of reservoir water (CO2 stripping 
only…..NO BIOFILTERS) with current density targets

• Minimize capital costs and reduce annual operational 
costs in the form of energy consumption

• Select fish tanks that provide the highest quality 
rearing environment and most easily treated effluent 
while simplifying the conversion from existing 
Burrows Ponds

• NPDES compliant hatchery discharge ALL systems



Presenter
Presentation Notes
To accommodate the transition from 50,000 gpm of river water to ~10,000 gpm of reservoir water, we needed a design that upgraded existing massive antiquated city waste water-style treatment systems at Dworshak that have been inappropriately applied like this…………..



“a solids rotting, nutrient leaching, 
pathogen reservoir” 

Brian Vinci – Freshwater Institute

Presenter
Presentation Notes
And these



Presenter
Presentation Notes
That take up a sizeable amount of space and represent an incredible amount of infrastructure that requires significant maintenance and operational costs



Presenter
Presentation Notes
Yet still only produces water quality for fish production that looks like this AND will most likely not be in compliance with the new EPA standards



Presenter
Presentation Notes
To a very simple and time-tested solution like this………….



• Developed an in-house 
design with 2 options that 
was reviewed by an 
independent 3rd party design 
team capable of identifying 
options we may have missed

• Consistent and extensive 
successful performance of 
partial-reuse system design, 
outfit, and commissioning 
on a commercial scale

• Successful partial-reuse 
system projects used 
specifically for Pacific 
Salmon stocks on our 
Northwest watersheds 



Presenter
Presentation Notes
Game changers……………on the map from Anchorage & Fairbanks to Chile, and Hawaii to Israel with Design and equipment supply projects for fish production and influent/effluent water quality management.  They were even selected for the system design/build at the USF&WS research facility at NCTC.  I also felt that while it certainly doesn’t represent cutting-edge technology Wenatchee is critical for buy-in because it represents Northwest aquaculture finally moving forward in my opinion.  The scale of the other projects shouldn’t be overlooked.



Anchorage Hatchery Design & Outfit 









Presenter
Presentation Notes
To a very simple and time-tested solution like this………….































Did we meet our design goals?
• All Steelhead outdoor rearing production moved to Systems 

1 & 2 on reservoir water to minimize risk of IHNV and to 
create room for LSRCP program request



2.1 Million Steelhead @ 1.9 lbs/cu ft and 5.8 fpp     1.65 Million Spring Chinook @ 2.0 lbs/cu ft and 100 fpp
(48) 30' x 6' circular tanks - 24 separate reuse systems     (30) 10' x 4' circular tanks
10,000 gpm Reservoir water from System 1 reuse     3000 gpm River water
43,700 fish/tank - 208 gpm/tank     ~55,000 fish/tank - 100 gpm/tank

1.65 Million Summer Chinook @ 2.0 lbs/cu ft and 100 fpp     1.5 Million Spring Chinook @ 1.3 lbs/cu ft and 20 fpp
(30) 10' x 4' circular tanks     (30) 8' x 80' x 3' raceways
3000 gpm River water     18,000 gpm River water
55,000 fish/tank - 100 gpm/tank     ~50,000 fish/raceway - 600 gpm/raceway

1.5 Million Summer Chinook @ 1.3 lbs/cu ft and 20 fpp     600,000 Coho @ 2.0 lbs/cu ft and 20 fpp
(18) Burrows Ponds converted to Mixed Cells or Circulars     (5) Burrows Ponds converted to Mixed Cells or Circulars
12,600 gpm River water     3000 gpm River water 
78,000 fish/cell  - 600 gpm/cell     120,000 fish/cell - 600 gpm/cell

Presenter
Presentation Notes
Successfully combined all 79 BP’s of steelhead production into 50 spaces – opening up ALL of system 3



Maintained Current Density Targets
Spring Chinook Spring Chinook

Summer Chinook Grow-out Grow-out Summer Chinook
Steelhead Program Start-Up Start-Up at 2.5' deep Extra Dam Board Grow-Out Coho

Production Goal 2,100,000 1,650,000 1,650,000 1,250,000 1,500,000 1,500,000 600,000
Size at Release

fish per pound 5.8 100 100 20 20 20 20
grams 78 5 5 23 23 23 23

Target Loading Density
pounds/cubic foot 1.9 2.0 2 1.3 1.3 1.3 2
kilos/cubic meter 30.4 32.0 32.0 20.8 20.8 20.8 32.0

Tank Style Circular Circular Circular Raceway Raceway Mixed Cell Mixed Cell
Dimensions 30' x 6' 10' x 4' 10' x 4' 8' x 80' x 2.5' 8' x 80' x 3' or or

Diameter 30 10 10 Mod Circular Mod Circula
Rearing Height 5.5 3.5 3.5

Volume in cubic feet 3887.7 274.9 274.9 1600 1920 3000 3000
Volume in cubic meters 110.1 7.8 7.8 45.3 54.4 85.0 85.0

Number of Fish per Unit 42842.7 54977.9 54977.9 41600.0 49920.0 78000.0 120000.0

Number of Rearing Units Needed 49.0 30.0 30.0 30.0 30.0 19.2 5.0

Existing Units OR Number of New
Units that will Fit 48 30 30 30 30 18 5

Adjusted Number of Fish at Target
Density Setpoint to Maximize Production -43551.1 -663.9 -663.9 -2000.0 -2400.0 -96000.0 0.0

Spring Chinook 

OR



Did we meet our design goals?
• All Steelhead outdoor rearing production moved to 

Systems 1 & 2 on reservoir water to minimize risk of 
IHNV and to create room for LSRCP program request

• Do not exceed an additional ~10,000 gpm or 80% reuse 
rate of reservoir water (CO2 stripping only…..NO 
BIOFILTERS) with current density targets



Hatchery Water Use
Total Spring & Summer Summer Spring Total

Reservoir (60) Chinook (18) Chinook (5) Coho A-Bank B-Bank River
Systems Water 10'x4' Mixed Cells Mixed Cells Spring Spring Water 

Nursery 1 & 2 Flow Ladder Circulars or Circulars or Circulars Chinook Chinook Flow

January 1500 10000 11500 10000 10,800 3000 9000 9000 41800

February 3000 10000 13000 10000 10,800 3000 9000 9000 41800

March 4500 10000 14500 10000 6000 10,800 3000 9000 9000 47800

April 5260 10000 15260 10000 6000 16000

May 5260 5000 10260 6000 3000 9000

June 4500 5000 9500 10000 5,400 3000 9000 27400

July 3000 5000 8000 10000 5,400 3000 9000 27400

August 1500 5000 6500 10000 10,800 3000 9000 9000 41800

September 0 10000 10000 10000 10,800 3000 9000 9000 41800

October 0 10000 10000 10000 10,800 3000 9000 9000 41800

November 0 10000 10000 10000 10,800 3000 9000 9000 41800

December 0 10000 10000 10000 10,800 3000 9000 9000 41800



Did we meet our design goals?
• All Steelhead outdoor rearing production moved to 

Systems 1 & 2 on reservoir water to minimize risk of 
IHNV and to create room for LSRCP program request

• Do not exceed an additional ~10,000 gpm or 80% reuse 
rate of reservoir water (CO2 stripping only…..NO 
BIOFILTERS) with current density targets

• Minimize capital costs and reduce annual operational 
costs in the form of energy consumption



Presenter
Presentation Notes
One less zero!





Did we meet our design goals?
• All Steelhead outdoor rearing production moved to 

Systems 1 & 2 on reservoir water to minimize risk of 
IHNV and to create room for LSRCP program request

• Do not exceed an additional ~10,000 gpm or 80% reuse 
rate of reservoir water (CO2 stripping only…..NO 
BIOFILTERS) with current density targets

• Minimize capital costs and reduce annual operational 
costs in the form of energy consumption

• Select fish tanks that provide the highest quality 
rearing environment and most easily treated effluent 
while simplifying the conversion from existing Burrows 
Ponds

Presenter
Presentation Notes
$4.5 Million is again about 1 less zero that some of the construction numbers that have been floated and with an annual savings of 1/4M the equipment will pay itself back twice over in its useful life



Presenter
Presentation Notes
Game changers……………on the map from Anchorage & Fairbanks to Chile, and Hawaii to Israel with Design and equipment supply projects for fish production and influent/effluent water quality management.  They were even selected for the system design/build at the USF&WS research facility at NCTC.  I also felt that while it certainly doesn’t represent cutting-edge technology Wenatchee is critical for buy-in because it represents Northwest aquaculture finally moving forward in my opinion.  The scale of the other projects shouldn’t be overlooked.



Did we meet our design goals?
• All Steelhead outdoor rearing production moved to 

Systems 1 & 2 on reservoir water to minimize risk of 
IHNV and to create room for LSRCP program request

• Do not exceed an additional ~10,000 gpm or 80% reuse 
rate of reservoir water (CO2 stripping only…..NO 
BIOFILTERS) with current density targets

• Minimize capital costs and reduce annual operational 
costs in the form of energy consumption

• Select fish tanks that provide the highest quality 
rearing environment and most easily treated effluent 
while simplifying the conversion from existing Burrows 
Ponds

• NPDES compliant hatchery discharge ALL systems



Presenter
Presentation Notes
Systems 1 & 2 will have a removal efficiency that far exceeds the design basis of the USACE’s NPDES project – in fact it may be possible to reduce scope and cost of that project as a result of this one



Did we meet our design goals?
• All Steelhead outdoor rearing production moved to 

Systems 1 & 2 on reservoir water to minimize risk of 
IHNV and to create room for LSRCP program request

• Do not exceed an additional ~10,000 gpm or 80% reuse 
rate of reservoir water (CO2 stripping only…..NO 
BIOFILTERS) with current density targets

• Minimize capital costs and reduce annual operational 
costs in the form of energy consumption

• Select fish tanks that provide the highest quality 
rearing environment and most easily treated effluent 
while simplifying the conversion from existing Burrows 
Ponds

• NPDES compliant hatchery discharge ALL systems



Potential Roadblocks

• USACE determines it will not allow additional water flow though 
reservoir lines

• BPA determines it will not support additional water bypassing main 
turbines at dam

• LSRCP determines Clearwater Hatchery is a better location for the 
program or doesn’t implement a Summer Chinook Program at full 
program level
– Conversion of Systems 1 and 2 to circular tanks on reuse without 

additional reservoir water year-round still represents a significant 
increase in operational efficiency, decreased deferred maintenance 
costs and improved risk management of fish health as demonstrated 
in 2010/2011

• No funding for modifications at Dworshak from any agency
– Potentially result in a reduction in next year’s steelhead production 

goal without near-term modifications to System 3 effluent system



Additional Energy Saving 
Opportunities at Dworshak

• Variable Frequency Drives 
(VFD’s) for Main Pumps
– 250 hp

– 15,000 gpm

– Fixed Flow Rate



Why Fixed Flow is Expensive
# of Total Unnecessary Unnecessary Monthly  Value at  

Reservoir River Running Flow  Flow kwh Consumption  $0.08/kwh 
5265

67470 5 75000 7530 67408.56 $5,392.68 
5265

70210 5 75000 4790 42880.08 $3,430.41 
5265

74260 5 75000 740 6624.48 $529.96 
5265

76800 6 90000 13200 118166.4 $9,453.31 
8820

29600 2 30000 400 3580.8 $286.46 
9930

21200 2 30000 8800 78777.6 $6,302.21 
10200

21200 2 30000 8800 78777.6 $6,302.21 
10200

57870 4 60000 2130 19067.76 $1,525.42 
5265

65805 5 75000 9195 82313.64 $6,585.09 
5265

67535 5 75000 7465 66826.68 $5,346.13 
5265

67410 5 75000 7590 67945.68 $5,435.65 
5265

67410 5 75000 7590 67945.68 $5,435.65 

Total  700,315 kwh $56,025.20 

TOTAL

January

February

March

April

May

December

June

July

August

September

October

November



75’ of Weir Overflow Returned to River



Actual Quote for Main Pump VFD’s

• Yaskawa IQ Pump Drive (high end performance):
• Your Net: $ 14,800.00 EA
• WEG is now making a Good Drive also with a good 

Pump Software: 
• Your Net: $ 10,625.00 EA

Payback period at $0.08/kwh……….  
about 4 months……….



Additional Energy Saving 
Opportunities at Dworshak

• Two New Replacement Pumps 
Already Purchased
– Capacity of 200 hp
– Utilizing only 177 hp to produce 

12,000 gpm 
– Fixed Flow Rate BUT motors are  

VFD Rated
– Cost per pump ~ $84,150
– Total cost           ~$168,300



Savings Represented by Pump Upgrade

Savings

• Reduction from 250 hp to 177 hp (x2)            146 hp
• Reduction in Monthly kwh Consumption      78,500 kwh/month
• Savings at $0.08/kwh $6,275.00/month 

Payback period at $0.08/kwh……….  
about 3 years……….

****Note – the four remaining Main Pumps are original units that have been 
rebuilt many times.  Additional pump upgrades would provide similar 
operational savings and increase reliability



Additional Energy Saving 
Opportunities at Dworshak

• Replacement of Incubation Chiller with Water-
to-Water Heat Pump 
– Utilize waste heat from secondary side of Heat 

Pump chilling process to supply building heat

– Currently chill 75 gpm from 42 degrees to 40 
degrees from September 1st to November 1st

• Could heat 3,000 sq ft with waste heat

– Currently chill 120 gpm from 41 degrees to 37 
degrees from November 1st to April 1st

• Could heat almost 10,000 sq ft with waste heat











Existing Chiller Status

• Only one compressor is 
operable – therefore only 
running at 50% capacity

• Currently impacting both 
steelhead and chinook
production schedules 
because of lost capacity

• Must be replaced or 
repaired after April 1st



Photo here if available
of the new 
ABL at TSMRI

Presenter
Presentation Notes
Slide 19. Photo of the  new Auke Bay Laboratory at Lena Point. Point out pump station and wet lab wing.



Heat Pump Project Represents…….

• An opportunity to integrate systems to reduce 
infrastructure requirements while upgrading 
equipment that has exceeded its useful life

• An opportunity to significantly increase 
operational efficiencies of both the heating 
and chilling processes

• An opportunity to increase available hatchery 
nursery space without building a new nursery



Additional Energy Saving 
Opportunities at Dworshak

• Using Reuse to Reduce BTU Consumption



Additional Energy Saving 
Opportunities at Dworshak

• Implementation of Reuse Technology in First 
Stage (Nursery) Rearing
– Currently heat up to 5200 gpm of reservoir water for 

use in a FLOW THRU configuration…..

………heat it and lose it……….

– 5200 gpm heated from 40 degrees to 54 degrees =
• 35,347,200 BTU’s

• 10,360 kwh (not including any pumping costs)

• $828/hr or $19,891/day at $0.08/kw



What Else Does 35,347,200 BTU’s Mean?



What Else Does 35,347,200 BTU’s Mean?



What Else Does 35,347,200 BTU’s Mean?



What Else Does 35,347,200 BTU’s Mean?



What Else Does 35,347,200 BTU’s Mean?



Dry Mills State Fish Hatchery – Maine



Additional Energy Saving 
Opportunities at Dworshak

• Conversion of Nursery Rearing from Single-Pass to Partial 
Reuse Represents Reduction In Infrastructure & 
Operational Costs While Improving Safety and Hatchery 
Effluent Water Quality



Questions?
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